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IN THE CLAIMS; 

22. (Currently Amended) A device for shaping objects by removal of material from the 
surface thereof comprising: 

a pulsed laser beam; 

a deflecting device through which the laser beam is guided over the surface of the object; 

and 

an optical device provided for changing the distribution of the radiation intensity inside 
the laser beam cross section having at least one optical element with a niicrooptically active structure 

said micropticallv active structure having a diffracliveiv active element strucnired in the 
micrometer range whos e Himmsinns flppro ximatelv correspond to the wavelength of the pulsed lasqr 
beam , wherein the microoptically active sttucture influences die intensity distribution in the laser 
beam cross section in such a way that the laser beam, after passing through said optical element, has 
a bell-shaped or Gaussian intensity distribution, or an intensity distribution similar to a bell-shaped 
or Gaussian distribution, in at least one cross-sectional direction. 



23. (PREVIOUSLY PRESHNTUD) The device according tu claim 22, wherein said at least 
one optical element can be selectively introduced into or removed from the laser beam patli for the 
purpose of clianging the intensity distribution, wherein the at least one optical element is provided 
with a diffractivc or refractive microoptically active structure which is suitable for influencing the 
intensity distribution in tlie laser radiation cross section. 



24. (PREVIOUSLY PRESENTED) The device according to claim 23, wherein an 
optical element is provided which generates a radially symmetric intensity distribution within the 
laser beam cross section in which an approximately equal intensity is present in a circular central 
cross-sectional area and an intensity falling in a bell shape or Gaussian shape is present from the 
central cro6S:SCCtional area to the edge regi ons of the laser beam. 

25. (PREVIOUSLY PRESENTED) Tlie device according to claim 23, wherein an 
optical element is provided which generates a radially symmetric intensity distribution within the 
laser beam cross section in which an intensity maxinium is present in the center of the cross 
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section and an intensity falling in a bell-shaped or Gaussian manner is present proceeding from 
the center to the edge regions. 

26. (PREVIOUSLY PRESENTED) The device according to claim 23, wherein an 
optical clement is provided for generating different intensity distributions in dilferent cross- 
sectional directions througli the laser beam, 

27. (PREVIOUSLY PRESENTED) The device according to claim 26, wherein the 
optical element is formed in such a way that» in two scctionii througli the laser beam which arc 
perpendicular to one another, an at least approximately Gaussian intensity distribution is 
achieved in one section and an at least approximately homogeneotjs intensity distribution is 
acliieved in the second section, wherem the deflecting direction is oriented at right angles to the 
homogeneous intensity distribution. 

28. (PREVIOUSLY PRESENTED) The device according to claim 22, wherein the 
optical device comprises a plurality of optical elements which are arranged on a movable canier 
and the optical elements can be introduced into the laser beam or removed from the laser beam 
by the movement of the carrier. 

29. (PREVIOUSLY PRESENTED) The device according to claim 28, wherein the 
movable carrier is constructed as a rotatablc exchange wheel which is mounted so as to be 
rotatable about an axis of rotation oriented parallel to the beam direction and on which the optical 
elements arc arranged along a partial circle. 

30. (PREVIOUSLY PRESENTED) The device according to claim 22, wherein a 
variable optical sy.stem is provided in the laser beam path for influencing the size of the spot area 
directed onto the surface of the object. 

31 . (PREVIOUSLY PRESENTED) The device according lo claim 30; wherein the 
size of the spot area is adapted to the deflection angle of the laser beam between two consecutive 
pulses and to the pulse frequency of the laser beam in such a way that the individual spot areas 
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overlap by about 30% o on the surface of tho object. 



32. (PREVIOUSLY PRESENTED) ^rhe device according to claim 31. 
wherein the variable system or tho exchange wheel arc provided with electronically controllable 
actuating drives whose control inputs, along with a control input of the deflecting device* are 
connected with outputs of a control unit, wherein preset data for the size of the spot area or for the 
rotating movement of the exchange wheel or for the deflecting angle are applied to the outputs of 
the control unit. 

33. (PREVIOUSLY PRESENTED) The device accordmg to claim 32, 
wherein a device is provided for detecting actual values of curvature of individual surface portions 
or of tlic entire surface to be treated, tliis device being coupled with an acUial-value storage. 

34. (PREVIOUSLY PRESENTED) The device acconling to claim 32, 
wherein the control unit is connected on the input side with the actual-value storage and a refejrcnce 
value storage, and a computation circuit is provided in the control unit for determining preset data 
for the size of the spot area or for the rotating movement of tlic exchange wheel or for the deflecting 
angle of the laser beam from comparison of the actual values with tlie reference values. 

35. (Currently Amended) A process for sliaping objects through material removal 
from the surface of the object comprising the steps of: 

guiding a pulsed laser beam which is guided over the object surface; and 
providing that the distribution of tlie radiation intensity within the laser beam or the size 
of the spot area with which the laser beam strikes the object surface or the deflecting angle for the 
laser beam arc changed during the shaping by a microoptically active structure said micropticall y 
active structure having a difFract i vely active clement structured in the micrometer ranee whose 
dimensions approximately correspond to the wavelength of the pulsed laser bea[n_. 
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35. (PREVIOUSLY PRESENTED) A process for objects through material 
removal from the surface of the object comprising the 

guiding a pulsed laser beatrnyhich is guided over the object surface; and 
providing that the distribution oTOi^aaiation intensity within the laser beam or the size of the 
spot area with which the lasgr-^eam strikes the object surface or the deflecting angle for the 
laser beam are changjtd-during the shaping by a microoptically active structure, 

36. (PREVIOUSLY PRESENTED) The process according to claim 33, wherein tlic 
material removal is carried out with a small spot area at the start of the shaping and the material 
removal is carried out with an increasingly large spot area at the end of the shaping. 

37. (PREVIOUSLY PRESENTED) The process according to claim 35, wherein, in 
the final phase of shapings tlie material removal is carried out with a spot area whose size 
corresponds to the total size of the object surface to be treated. 

38. (PREVIOUSLY PRESENTED) The process accoixiing to claim 35; wherein Uie 
material removal is carried out with a pot-shaped intensity distribution at tlie start of shaping and 
material removal is caiTied out with an increasingly Gaussian intensity distribution at the end of 
shaping. 

39. (WITHDRAWN) The process for detennining geometric changes at the surface 
oF objects during operation of a device according to a device for shaping objects by removal of 
material from the suiface tlicreof comprising; 

a pulsed laser beam; 

a deflecting device through which the laser beam is guided over the surface of the 
object; and an optical device is provided for changing the distribution of the radiation intensity 
inside the laser beam cross section and has at least one optical element with a microoptically 
active stmcture, wherein the microoptically active structure influences the intensity distribution 
in the laser beam cross section in such a way that the laser beam, after passing through said 
optical element, has a bell-shapcd or Gaussian intensity distribution, or im intensity distribution 
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similar to a bell-shaped or Gaussian distribution, in at least one cross-sectional dilution and 
furthur comprising the step of: 

can-ying out a curvature measurement of individual surface portions and/or of the 
entire surface to be treated before, during and/or immediately after material removal. 

40. (WITHDRAWN) A process according to claim 39, wherein a measurement beam 
path or a plurality of jneasurement beam paths is/are directed onto tlie surface of the object for 
the purpose of curvature measurement, wherein the surface of the object detects the reflections of 
these measurement beam paths by means of a detector device and curvature values are 
determined therefrom by means of an evaluating device. 

41 . (WITHDRAWN) The process according to claim 39, wherein the detennined 
curvature values for the entire surface or for individual siu-face portions of the object to be treated 
are used as actual values as the basis for a comparison with reference 

values for the total surface or individual surfiice portions. 

42. (WITHDRAWN) The process according to claim 4 1 , wherein preset data are 
obtained from a comparison of the actual values with reference values for a subsequent material 
removal which is limited with respect to time, wherein the deflecting angle of the laser beam 
between two successive pulses and/or the size oi'the spot area on the object surface and/or tlie 
intensity distribution wdthin the laser bcsmx are predetermined for the subsequent removal of 
material by the preset data.- 



SN 09/530.107 
ii\24m 

iiV 3f>4050779 US 
Oistomei- No. 02MIB 



Received Iron < 2128889479 > at 1115103 5:34:33 PM [Eastern Standard Time] 



SETsT.BY^Reed Smith LLP 3 ; 5:30PM ; 



REEDSMI 



USPT0;#11/18 



Please add the following new claims: 

43. (new) A method for providing laser radiation for treatment or removal of material iTx>m a 
svirface: 

sending a pulsed laser to a diffractive microoptically active element; 

shaping a radiation intensity of the pulsed laser in the microoptically active element so 
that an optimum and homogeneous beam sh£^e is achieved irrespective of an original beam 
shape emanating from the laser by generating in the microoptically active element a radially 
symmetric intensity distribution within the laser beam cross section in which an intensity 
maximum is present in the center of the cross section and the intensity distribution falls in a bell- 
shaped Gaussian manner proceeding Ironi the center of the edge regionsj and 

applying the laser with a radially symmetric intensity distribution in a mutually 
overlapping spot pattern so that a smooth non-step like resultant application to the surface is 
provided to avoid creation of central islands m the surface. 

44. (new) The method of claim 43 wherein ihe microoptically active elemciit includes a 
structure applied to the microoptically active element to provide at least one of the following 
characteristics taken from the group comprising a microoptically active vertical profile 
charactei'istic, a variation in the index of refraction extending over its cross-scctionai area 
characteristic, and a variation in absorption characteristic. 

45. (new) The method of claim 43 wherein the step of applying the laser with a radially 
symmetric intensity distribution in a mutually overlapping spot pattern so that a smooth non-step 
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like resultant ^plication to the surface is provided to avoid creation of central islands in Ihe 
surface Ruther comprises: 

performing a first spot scanning wherein first spots are si^ed to extend over a smaller 
area than the entire surface to be treated; and 

performing a second spot scanning wherein second spots are sized is in the range of the 
size of the surface to be treated and whose centers are directed to the center of the surface to be 
treated; 

so that tlie resultant effect from the first and second spot scanning steps is a smooth non- 
step like resultant laser radiation application to the surface to avoid creation of cential islands in 
the surface. 
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